Pleiotropic effects of cytokines: clinical and preclinical studies.
Cytokines have diverse and pleiotropic effects including immunologic, hematopoietic and pro-inflammatory activities. A total of 135 patients have been treated in a series of phase I clinical trials utilizing five different recombinant cytokines: granulocyte-macrophage colony-stimulating factor (rhuGM-CSF), interleukin 3 (rhIL-3) interleukin 4 (rhuIL-4), and interleukin 6 (rhIL-6). The toxicity, maximum tolerated dose and biologic activities were determined. Hematopoietic, immunologic and pro-inflammatory effects were noted during therapy with these agents. Prominent effects on lymphocyte and monocyte functional activities were demonstrated. The diversity of biologic effects in vivo demonstrates the pleiotropic nature of the cytokines investigated and the difficulties encountered in their in vivo evaluation.